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CORRELATION OF QUATERNARY UNITS
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DESCRIPTION OF MAP UNITS

Plate 2
Utah Geological Survey Map 178

Geologic Map of the Merrimac Butte Quadrangle
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a division of
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THE UNITED STATES GEOLOGICAL SURVEY

Mixed eolian and residual deposits -- Thin sheets of eolian silt and fine-grained sand, and weathered angular rubble 
derived from underlying bedrock units; as much as 3 feet (1 m) thick; late Pleistocene to early Holocene.

Older alluvium -- Mostly sand, silt, clay, and pebble-sized gravel in older channels and in terraces along active washes; 
locally interbedded with small amounts of lacustrine (pond), alluvial-fan, colluvial, or wind-blown deposits; all material 
locally derived; locally contains fresh-water snails and soil horizons; as much as 60 feet (18 m) thick; late Pleistocene 
to early Holocene.

Alluvial-fan deposits -- Sand, silt, and pebble-sized gravel in gently sloping aprons at the base of cliffs; lower parts shallowly 
incised by small washes; may be as much as 30 feet (9 m) thick; late Pleistocene to Holocene.

Alluvial-terrace deposits -- Subrounded to subangular gravel in a matrix of poorly sorted sand, silt, and grit; very local 
areal extent; contains exotic gravel of rounded black chert and angular cobble-sized, calcareous, fossiliferous chert; 
deposited on older Quaternary landslide debris; as much as 10 feet (3 m) thick; early Pleistocene (?).

Eolian-sand deposits -- Fine- to medium-grained, quartzose sand; typically form thin, discontinuous sheets and small 
dunes that fill hollows in sandstone bedrock; locally forms thick piles on the lee sides of buttes; as much as 20 feet 
(6 m) thick; Holocene.

Talus and colluvium -- Angular boulders, cobbles, and smaller fragments commonly in a fine-grained matrix; include rock 
falls, creep, slope wash, and colluvium; form veneers on slopes below cliffs; commonly grade downslope into alluvial-
fan deposits or mixed alluvial and colluvial deposits;  as much as 15 feet (4.6 m) thick; late Pleistocene to Holocene.
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Mancos Shale (Tununk Shale Member) -- Gray marine shale; forms slopes; less than 50 feet (15 m) exposed in quadrangle.

Dakota Formation -- Yellow-gray, ledge-forming sandstone at the top overlying gray slope-forming shale; yellow-gray 
conglomeratic sandstone in the middle overlying carbonaceous shale; basal white siliceous claystone and limestone; 
at least 87 feet (27 m) thick.
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Contact -- Dashed where location inferred.

Fault -- Showing dip; dashed where inferred, dotted where concealed;  bar and ball on 
   downthrown side; arrows show sense of offset on cross sections.
Anticline -- Trace of axial surface of fold; arrows show direction of plunge;
     dashed where inferred, dotted where concealed.

Syncline -- Trace of axial surface of fold; arrows show direction of plunge;          
     dashed where inferred, dotted where concealed.

Strike and dip of bedding

Plugged and abandoned petroleum well

Cement rock prospect or mine

Adit (blocked, inactive uranium mine)

Prominent joint -- Dotted where concealed

MAP SYMBOLS

Morrison Formation

	Cedar Mountain Formation -- Largely slope-forming green, silty, mudstone; light- to dark-brown resistant sandstone and 
conglomeratic sandstone, especially near the base, but also in intermediary lenses; 120 to 200 feet (37-61 m) thick.Kcm

Entrada Sandstone

Brushy Basin Member -- Largely varicolored silty and clayey mudstone; green and maroon coloration dominates; 
contains medium to thick, resistant, brown conglomeratic sandstone and sandstone lenses, especially near the 
base; 350 to 400 feet (107-122 m) thick.

Salt Wash Member -- Light-gray, yellow-gray, or light-brown-weathering, ledge-forming sandstone lenses interbedded 
with red, green-gray, maroon, or lavender, slope-forming siltstone, and fine-grained, clayey sandstone; 140 to 250 
feet (43-76 m) thick.

		Summerville Formation and Tidwell Member of the Morrison Formation, undifferentiated -- Summerville is light-tan to 
brown, thin- to medium-bedded, fine-grained sandstone, and red siltstone that form a steep slope with ledges; 
Tidwell Member is red and lavender siltstone with thin beds or nodular horizons of light-gray limestone; commonly 
displays large, white, siliceous (chert) concretions at the base; units are differentiable in the field, but too thin to 
show at the map scale; Summerville Formation 6 to 28 feet (2-8.5 m) thick and Tidwell Member 25 to 50 feet (7.6-
15 m) thick.
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Moab Member -- Mostly pale-orange, gray-orange, pale-yellow-brown, or light gray, fine- to medium-grained sandstone, 
usually highly jointed in outcrop; thin beds, exposed in a deep notch near the base of the member in western 
exposures, correlative to the Curtis Formation are included; 70 to 110 feet (21-34 m) thick.

	Slick Rock Member -- Red-orange to brown, locally banded, cliff-forming, mostly fine-grained sandstone; with few 
partings; cross-bedded and massive; 180 to 400 (55-122 m) thick.

Dewey Bridge Member --  Lower part mostly yellow-gray, flat-bedded (planar) sandstone; upper part mostly dark-red-
brown, muddy sandstone, commonly contorted to "lumpy” and capped by orange-brown, Slick Rock-like, banded, 
massive sandstone; angular gray and white chert at various horizons; 120 to 226 feet (37-69 m) thick.

Navajo Sandstone -- Mostly light-hued, fine-grained sandstone; displays eolian cross-beds; massive weathering; lower 
third commonly weathers to a vertical cliff, the remainder into domes and rounded knolls; locally contains thin, hard, 
gray limestone beds; 165 to 800 feet (50-244 m) thick, up to 300 feet (91 m) may be exposed.
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Kayenta Formation -- Red, fine- to medium-grained, medium- to thick-bedded sandstone; generally contains red, slope-
forming siltstone in upper third of unit; contains local white and dark-brown sandstone, brown intraformational 
conglomerate, and rare gray limestone beds; forms thick ledges; 220 to 340 feet (67-104 m) thick.

Wingate Sandstone -- Gray-pink to red-brown weathering, fine-grained sandstone; massive, forms vertical cliff along 
canyon walls; commonly stained dark brown with desert varnish; 250 to 400 feet (76-122 m) thick.

Chinle Formation -- Red-brown and green-gray mudstone, siltstone, sandstone, and conglomeratic sandstone; forms 
steep slope with ledges and cliffs; has local gray-orange-pink to gray-pink gritstone or sandstone and varicolored 
(mottled) siltstone and mudstone near base; 280 to 850 feet (85-259 m) thick, as much as 400 feet (122 m) exposed.
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Moenkopi Formation -- "Chocolate"-brown sandstone, silty sandstone, sandy mudstone, fissile siltstone and shale; thin 
to medium bedded; sandstone is commonly ripple marked; 0 to 2,500 feet (0-762 m) thick, as much as 340 feet (104 
m) exposed.

Cutler Formation -- Interbedded red to red-orange, subarkosic to quartzose sandstone and red-purple conglomeratic 
arkosic sandstone; micaceous; fine to medium grained where not conglomeratic; generally resistant, forming ledgy 
cliffs and slopes; 0 to 4,000 feet (0-1,220 m) thick, as much as 1,100 feet (335 m) exposed.

Honaker Trail Formation -- Interbedded gray and brown limestone and subarkosic sandstone exposed; sandstone, 
siltstone, limestone, and dolomite in subsurface; limestone is fossiliferous and uppermost bed contains Virgilian 
fusulinids; mostly resistant and cliff forming; 0 to 2,408 feet (0-734 m) thick, only 110 feet (34 m) exposed.

Paradox Formation (subsurface only) -- Salt, shale, anhydrite, limestone, and dolomite; 504 to 11,500 feet (154-3,505 
m) thick.  Additional 40 to 70 feet (12-21 m) of Pinkerton Trail Formation and 0 to 86 feet (0-26 m) of Molas Formation 
are included in cross sections.

Leadville Formation (subsurface only) -- Limestone and dolomite; paleokarst on top; about 500 feet (152 m) 
       thick.

Ouray Limestone (subsurface only; not shown on cross sections) -- Light- to medium-gray, finely crystalline dolomite and 
limestone, with sporadic thin green shale stringers; 80 to 140 feet (24-43 m) thick.

Elbert Formation (subsurface only; not shown on cross sections) -- Sandy limestone, dolomite, and minor shale; 200 to 
260 feet (62-79 m) thick, greatest well penetration in quadrangle is 167 feet (51 m).
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                    Landslide and slump deposits -- Mostly masses of muddy siltstone, derived from the Brushy Basin Member of the Morrison Formation, 
in which large angular boulders of sandstone, conglomerate, and conglomeratic sandstone “float”; range from coherent blocks 
to completely "churned" material; long open fractures occur locally in bedrock above the deposits; late Pleistocene and early 
Holocene, except for remnants preserved on flank of Salt Valley anticline which are probably early Pleistocene (?) in age.

Mixed eolian and alluvial deposits -- Mostly fine- to medium-grained sand mixed with silt and sparse lenses of coarser 
sand, granules, and pebbles; fill sandstone hollows and other protected places; 0 to 20 feet (0-6 m) thick; late 
Pleistocene to early Holocene.

Mixed alluvial and colluvial deposits -- Poorly sorted, crudely stratified, angular blocks, cobbles, and pebbles in a matrix 
of sand, silt, and clay; vary from matrix to clast supported; mixtures of sheetwash, debris-flow, rock-fall or soil-creep 
materials, and alluvium; grade upslope into Qmt deposits; 0 to 30 feet (0-9 m) thick; late Pleistocene to Holocene.

	Fill and disturbed material -- Railroad ballast, road fill, and mine dumps; clay- to boulder-sized material mostly derived 
from local sources; some railroad fill consists of steel-mill slag imported from Colorado; as much as 25 feet (7.6 m) 
thick; latest Holocene.

Modern alluvium -- Mostly sand, silt, clay, and subordinate pebble-sized fragments filling ephemeral stream channels; 
mostly locally derived; as much as 15 feet (4.6 m) thick; Holocene.
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